ASB-1, a germline-specific isoform of mitochondrial ATP synthase b subunit, is required to maintain the rate of germline development in Caenorhabditis elegans.
The developmental timing of all types of cells must be synchronized and spatially coordinated to achieve the organized development of a multicellular organism. Previously, we found RNAi of asb-1, encoding a germline-specific isoform of mitochondrial ATP synthase b subunit, caused 100% penetrant sterility in Caenorhabditis elegans. ATP synthase is one of the five complexes of the mitochondrial respiratory chain, and defects in some of the components of the chain are known to slow the growth and extend the lifespan of worms. We found that development of asb-1 mutant germ line was not arrested at any stage, but did slow to half the rate of wild type, whereas the rate of somatic development was the same in asb-1 mutants as that of wild type, indicating that asb-1 is required to maintain the rate of germline development but has no effect on somatic development. Among ATP synthase subunit genes, RNAi of asg-1, encoding a germline-specific isoform of the g subunit, also caused asb-1-like sterility, indicating that some other germline-specific components are also required to maintain the rate of germline development. Both asb-1 and asg-1 are located on autosomes while they possess counterparts, asb-2 and asg-2, respectively, on X chromosome, which are both required for somatic development. Chromosomal locations of the genes may be the basis of the segregation of germline/somatic functions of each gene, as were demonstrated for other autosomal/X-linked duplicated gene pairs.